Since the beginning of the SARS-CoV-2 pandemic earthquake (more than 1.8 million infected subjects worldwide as of mid-April), differences across countries with regard to hospitalization and death rate are currently emerging, and a series of hypotheses reporting to dissimilarities according to clinical features of patients have been carried out. Given that smoking habit prevalence actually differs according to countries exposed to infection, we explored the prevalence of smoking among hospitalized individuals affected by Coronavirus Disease 2019 (COVID-19).

*Vardavas CI* et al. performed a systematic review of studies on COVID-19 that included information on patients' smoking status to evaluate its with COVID-19 outcomes. To this purpose, they identified five Chinese studies (4 out of 5 conducted in Wuhan region), with a sample size ranging from 41 to 1099 patients. They concluded that smoking is most likely associated with a rapid progression and adverse outcomes of COVID-19 [@bib0001]. In the meta-analysis conducted by *Lippi G* et al., despite a trend towards a higher risk of poor prognosis was appreciable, no significant association have been found between active smoking and severity of COVID-19 [@bib0002].

While there is preliminary (and apparently logical) evidence of a relationship between smoking and severity of the disease, it remains to be clarified: 1) whether the impact of smoking on COVID-19-outcome is rather linked to the smoking-related comorbidities, and 2) which comorbidities are associated with a worse clinical course of SARS-CoV-2 infection.

It is noteworthy that the studies included in the above-mentioned meta-analyses incorporate hospitalized patients, with unexpectedly few of them smokers (4--14,6%) \[[@bib0003],[@bib0004]\]. With regard to the largest series, *Guan W* et al. reported the clinical features of COVID-19 in 1099 hospitalized patients in 552 sites as of January 29, 2020 throughout China. The great majority of patients (85.4%) were non-smokers and have never smoked, despite the smoking habit is widespread in China [@bib0004].

Even if the pathophysiology of the other two (beta)-Coronaviruses, SARS-CoV and Middle East respiratory syndrome coronavirus (MERS-CoV), has not been completely understood, a series of studies have shown that high levels of proinflammatory cytokines in serum were associated with pulmonary inflammation and extensive lung damage in symptomatic patients for SARS [@bib0005].

Following the virus invasion of the respiratory tract, the elevation of the plasma chemokines can induce the hyper-innate inflammatory response. This leads to the recruitment and accumulation of alveolar macrophages and polymorphonuclear neutrophil, as well as the activation of Th1 cell-mediated immunity by the stimulation of natural killer and cytotoxic T lymphocytes \[[@bib0005],[@bib0006]\]. This cascade of events generates an over-production of immune cells and cytokines, known as cytokine release syndrome, that can lead to a rapidly progressing disease with an acute respiratory distress syndrome (ARDS) and septic shock, eventually followed by multiple organ failure [@bib0007].

A recent retrospective, multicenter study of 150 confirmed COVID-19 cases in Wuhan, China, showed that elevated inflammatory indicators in the blood, including interleukin-6 (IL-6), could be predictors of a fatal outcome in COVID-19, suggesting that mortality might be due to virus-activated '*cytokine-storm syndrome*' [@bib0006]. In a cohort of 41 patients with laboratory-confirmed COVID-2019, it was reported that intensive care unit (ICU) patients had higher plasma levels of proinflammatory cytokines in serum, such as IL2, IL7, IL10, GSCF, IP10, MCP1, MIP1A, and TNFα, in comparison with non-ICU patients [@bib0008]. According to such pathogenetic mechanism, 21 patients with SARS-CoV-2 infection in China have been treated with Tocilizumab, a humanized IgG1 monoclonal antibody against the IL-6 receptor, achieving promising results. This led to a series of randomized, controlled trial for the efficacy and safety of tocilizumab in the treatment of COVID-19 in Europe and China, confirming the importance of turning off the excessive immune response that occurs in the later stages of the disease.

The exposure to smoke has been shown to modulate immune and adaptive immune responses and reduce systemic levels of several immune/inflammation markers, when compared with never smokers. Thus, smoking could attenuate the normal defensive function of the immune system \[[@bib0009],[@bib0010]\], which becomes tolerant of a continuous inflammatory insult, while the immune system of never smokers may be more suitable for a cytokine release syndrome. Paradoxically, a provocative hypothesis could be that the cytokine storm with excessive production of pro-inflammatory molecules could possibly more easily be triggered in a perfectly immunocompetent individual rather than in smokers.

In this regard, we may assume that the immune system of a current smoker is more tolerant and less reactive, compared to patients who have never smoked, whose immune system may be more suitable for triggering a cytokine release syndrome, that could be associated to COVID-19-related high mortality. This can contribute to partially explain the data observed in the studies published so far, reporting the great majority of COVID −19 hospitalized patients as non-smokers.

In addition, it should be considered that the prevalence of smoking in the studies published so far refers only to hospitalized patients, with more severe symptoms of the disease than individuals who not admitted to hospital. The hospitalized patients represent only a (hopefully small) part of the COVID-19 positive population. Indeed, it is likely that the SARS-CoV-2 infection occurs asymptomatically or with mild symptoms that do not require hospitalization; the prevalence of smoking in these cases is unknown and actually it does not help the clarify the association between smoking and severity of pneumonia.

Therefore, it is not currently possible to establish the real prevalence of smoking among all individuals affected with COVID-19. However, according to the studies published so far, smokers represent a minority among hospitalized patients. It would be interesting to investigate the spread of smoking among asymptomatic individuals or those with few symptoms, in order to clarify whether smoking is a real risk factor not only for the clinical course but also for contracting and manifesting the infection.

In light of the recent onset of the COVID-19 pandemic, it is necessary to consider the data published so far as preliminary and to be confirmed. Collaborative and international efforts between multiple health agencies are needed, so that more reliable data on the epidemiological and clinical characteristics of the COVID-19, including smoking status, will be available and more reliably interpreted. Matching the associations between the clinical characteristics on the one hand and the prevalence and clinical course of the disease on the other, even in asymptomatic or with mild symptoms individuals, could allow to implement the most appropriate prevention and containment strategies.
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